Arsenic-induced congenital malformations in genetically susceptible folate binding protein-2 knockout mice.
Arsenic is a well-known carcinogen, which has been suspected of being a human teratogen, although there is currently insufficient and inadequate supportive data to make any definitive judgments. In addition, the significance of individual genetic differences on pregnancy outcomes following in utero exposure to arsenic is currently unknown. In order to better understand the role of folate transport mechanisms in arsenic-induced neural tube defects, we examined the effect of in utero exposure to sodium arsenate in a genetically altered murine model in which the folate binding protein 2 (Folbp2) gene has been inactivated by homologous recombination. In utero sodium arsenate exposure induced exencephaly in 40.6% of Folbp2(-/-) embryos compared with 24.0% in control Folbp2(+/+) embryos. The differences in response frequencies were further exacerbated when the dams were fed a folate-deficient diet. Under these conditions, exencephaly was observed in 64.0% of Folbp2(-/-) embryos compared with 25.7% in control Folbp2(+/+) embryos. Analysis of arsenic metabolites excreted in the urine following sodium arsenate injection to Folbp2(-/-) and Folbp2(+/+) mice indicated that there were no significant differences in arsenic metabolism between the two groups. Thus, the increased susceptibility of Folbp2(-/-) mice to arsenate-induced teratogenicity may not be due to differences in biomethylation and exposure. In conclusion, the data suggest that impaired folate transport in the developing mouse embryo increases the risk for developmental defects following in utero exposure to sodium arsenate and that these differences are not due to differences in metabolism of arsenic.